Objective: To evaluate femoral cartilage thickness in patients with ankylosing spondylitis (AS) by using ultrasonography. Methods: Eighty-four patients (55 M, 29 F) with a diagnosis of 
INTRODUCTION
Ankylosing spondylitis (AS) is a chronic, progressive, inflammatory disease of the axial skeleton, large peripheral joints and entheses (1) . Fibrosis and secondary ossification can result in complete ankylosis of the involved joints, leading to severe disability (2) .
Recently, it has been reported that cartilage may be the primary target of the immune response in spondyloarthropathy. Furthermore, cartilage directed cellular autoimmunity might play an important role in joint-specific tissue damage in patients with AS (3) . However, to the best knowledge of the authors, femoral cartilage (an important component of the weight bearing mechanism of a disabled) has not been studied in existing literature.
As such, the purpose of this study was two-fold -to find out whether femoral cartilage thicknesses of AS patients were any different from those of healthy controls and explore whether those measurements were associated with disease characteristics of the subjects or with their radiological damage scores. In this regard, we used musculoskeletal ultrasound which has been previously shown to be a valid and reliable method for evaluating femoral cartilage (4) (5) (6) (7) (8) .
SUBJECTS AND METHODS
Eighty-four patients (55 M, 29 F) with a diagnosis of AS were enrolled in the study. The diagnosis of AS was based on the modified 1984 New York criteria (9) . Patients were recruited from Physical and Rehabilitation Medicine departments of three centres between January and March 2013. Cartilage measurements pertaining to the age, gender and body mass index (BMI) matched 84 healthy subjects were acquired from the authors' previously recorded pool of data. The study procedure was explained to each and every patient and they gave written consent to participate. The protocol was approved by one of the attending centres' local ethics committee.
Patients with any of the following were excluded: collagen tissue disorders or other inflammatory articular diseases, previous knee surgery, malignancy, chronic kidney, liver or thyroid disease and pregnancy.
Demographic and clinical characteristics of the patients including disease duration (defined as the duration since the onset of the first symptoms of AS), morning stiffness and medications were recorded. Pain was evaluated by a 10 cm visual analogue scale (VAS). Laboratory testing comprised complete blood count, liver/renal function tests, erythrocyte sedimentation rate (ESR) and serum C-reactive protein (CRP).
Ultrasound measurements were performed bilaterally with a linear probe (7-12 MHz Logiq P5, GE Medical Systems, USA). While subjects comfortably sat on the examFemoral Cartilage Thickness in Ankylosing Spondylitis ination table with their knees in maximum flexion, the probe was placed in an axial position on the suprapatellar area; the distal femoral cartilage was visualized as a strongly anechoic structure between the sharp bony (femur) cortex and the suprapatellar fat (Figure) . Three mid-point measurements - SPSS version 15.0 was used for statistical analyses. Data were expressed as mean ± standard deviation. Paired samples t-test was used to compare the mean knee cartilage thickness values between the groups. Chi-squared test was used for frequencies of smoking status. Correlations between patients' characteristics and femoral cartilage thickness measurements were analysed using Pearson's correlation coefficients. Statistical significance was set at p < 0.05.
RESULTS
Measurements regarding 168 knees of 84 AS patients (55 M, 29 F) and 168 knees of 84 age, gender and BMI matched healthy subjects were taken into analysis. The demographic and clinical characteristics of the patients are shown in Table  1 . Mean age of the patients and controls were 34.5 ± 7.9 metalloproteinases (MMPs), especially MMP-1 and MMP-3 in rheumatoid arthritis (RA) and osteoarthritis (14, 15) . Moreover, one report has described elevated levels of MMP-3 in AS patients with concomitant peripheral joint synovitis (16) . Matrix metalloproteinase-1 can degrade type II collagen in articular cartilage and MMP-3 can activate pro-MMP-1 (17) . It has also been shown that these markers decrease following treatment with anti-TNF-α therapies in patients with RA (17, 18) . Despite the involvement of cartilage structures in AS, the number of the studies focussing on the relationship between anti-TNF-α treatments with cartilage structure is even less (16) . Further, it has been known for a long time that TNF-α increases the breakdown of the extracellular matrix of articular cartilage, while inhibiting its synthesis (19, 20) . Likewise, anti-TNF-α agents may influence cartilage metabolism in way decreasing type II collagen degradation and increasing aggrecan turn-over in AS patients as well (21, 22) . In this sense, we reasoned that the knee joint cartilage might have somewhat been protected by anti-TNF in our patients. On the other hand, we could not find any correlation between cartilage thickness values and patient characteristics, and we believe that this might be attributed to the small sample size. Another limitation of this study would be its cross-sectional design. Nonetheless, our findings seem to be noteworthy. Yet, apart from a wide range of studies on ultrasound imaging of AS patients, we believe that there are no data regarding their femoral cartilage and that our preliminary findings would shed light on future investigations.
CONCLUSIONS
Overall, the findings of this study imply that AS patients seem to have thicker femoral cartilage, which could be related to anti-TNF treatment. In addition to previous reports that mentioned the favourable effects of anti-TNF-α on chondrogenesis, we suggest that further studies encompassing larger samples and with longer disease duration are needed to clarify the scenario in AS. In a subgroup analysis (anti-tumour necrosis factor (TNF) users and anti-TNF naive), cartilage thickness measurements -bilateral ICA (p = 0.000) and left MFC (p = 0.017) -were found to be higher in AS patients under anti-TNF treatment (n = 65) when compared with those of healthy controls.
DISCUSSION
The results of this study showed that femoral cartilage seems to be thicker in patients with AS than healthy controls. Further, AS patients who were under anti-TNF treatment had thicker femoral cartilage thickness values than those without anti-TNF treatment.
Several biomarkers of articular cartilage have been shown to predict structural damage. They include matrix
